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Abstract
Introduction: An increase in excess body fat and a 
decrease in the number of hours of sleep per day are 
health problems affecting the paediatric population. 
Objective: To estimate the combined prevalence of 
overweight and insufficient sleep/day in adolescents, and 
the association with sociodemographic characteristics, 
physical activity and sedentary behaviour. 
Methods: A cross-sectional school-based study was 
conducted with 1,132 participants from 14 to 19 years 
old in São José, Santa Catarina, Brazil. Body fat was 
assessed by body mass index (BMI) and classified by 
the Z-score, while adolescents reported the total hours 
of sleep/day. Sociodemographic data, physical activity 
and sedentary behaviour were collected by self-filled 
questionnaire. 
Results: The simultaneous prevalence of overweight and 
insufficient sleep/day was 17.5%. The factors associated 
with this condition were to meet the recommendations of 
the practice of physical activity per week, participate in 
gym class twice/week and period greater/equal to four 
hours/day in front of the screen. 
Conclusion: Guidelines in the school environment in 
relation to health problems posed by weight excess and 
the amount of insufficient hours sleep can be present when 
recommendations on physical activity and sedentary 
behaviour are given to students.
Keywords: obesity, overweight, body mass index, 
epidemiology, adolescent health, motor activity, cross-
sectional studies
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The increase in excess body fat is one of the major 
public health problems1. By 2013, more than 40 million 
children worldwide had an excessive accumulation of 
body fat1. In Brazil, in the period 2008–2009, the Fam-
ily Budget Survey (POF) estimated a prevalence of over-
weight and obesity for the age group of 10 to 19 years of 
age as 21.7% and 5.1% for boys, and 19.4% and 4.0% 
for girls, respectively2. The subgroups of adolescents with 
higher frequencies of overweight/obesity were boys, stu-
dents of the public school system, who had low economic 
status and lower maternal schooling3,4.
The energy imbalance in relation to the amount 
of calories consumed and spent is a risk factor for excess 
body fat1. Another factor directly associated with this con-
dition in adolescents is the increase in the intake of foods 
rich in empty calories and fat1. Among the consequences 
of excess body fat in adolescents, there is an evidence of 
increased insulin resistance, increased blood pressure and 
dyslipidaemia, which are risk factors for cardiometabolic 
diseases5.
The decrease in the number of hours of sleep/day 
is another epidemic that affects the paediatric population6. 
The National Sleep Foundation recommends a period 
equal to or greater than eight hours of sleep per day for 
children and adolescents7. The study by Matricciani et al.8 
identified, through an evaluation of studies dating from 
1905 to 2008, a secular tendency to decrease the number 
of hours of sleep in children and adolescents. In Brazil, a 
survey conducted with adolescents identified an increase 
of 45.9% in the number of hours of sleep (<8 hours per 
day) during the period from 2001 to 20119. The students 
who had an insufficient number of hours of sleep/day were 
male adolescents with a high economic level and high ma-
ternal education6,9-11. 
Social and recreational lives, early school hours, 
academic tasks, school and work-related demands, and bi-
ological factors such as changes in the sleep–wake cycle 
that occur during adolescence are causal aspects of insuf-
ficient hours of sleep/day9. Excessive daytime sleepiness, 
increased body mass, decreased glucose tolerance, and de-
creased insulin sensitivity are some of the complications 
associated with decreased hours of sleep/day12,13. Another 
factor associated with the insufficient number of hours of 
sleep in adolescents was the large number of hours spent 
in front of a screen10.
A study carried out with European adolescents 
found that schoolchildren who performed the least amount 
of physical activity had excess body fat and slept the least 
number of hours/day10. Being awake for too long leads to 
fatigue10 and this fatigue can directly contribute to reduced 
levels of physical activity, and the lower energy expend-
iture resulting from this condition may result in excess 
body fat10. However, another study emphasized the oppo-
site, in that decreasing the number of hours of sleep/day 
resulted in increased ghrelin levels and decreased leptin 
concentration, leading to increased appetite and calorie 
intake, increasing the chances of having excess body fat12.
There are several recommendations aimed at re-
ducing body fat in overweight/obese adolescents, such 
as restriction of caloric intake, increased consumption of 
healthy foods, increased hours of sleep, greater engage-
ment in physical activity and decrease in sedentary activ-
ities1,12,14.
In view of the risks associated with excess body fat 
and insufficient number of hours of sleep per day in ado-
lescents and their bi-directional causalities, working with 
both conditions becomes relevant.
Thus, the present study differs from other stud-
ies3,7-9,12,13,15 because it investigated the sociodemographic 
factors, physical activity domains and sedentary behav-
iour associated with the combination of excess body fat 
and insufficient hours of sleep/day, since identifying the 
subgroups of adolescents most susceptible to such simul-
taneity is important for the elaboration and effectiveness 
of coping strategies. In this way, the objective is to analyse 
the factors associated with excess body fat and insufficient 
sleep/day combined in adolescents.
 INTRODUCTION
 METHODS
Population and sample size 
A This cross-sectional, epidemiological, school-
based research is linked to the project ‘Brazilian Guide for 
the Assessment of Physical Fitness Related to Health and 
Life Habits – Stage 1’. This study was carried out in the 
city of São José, Santa Catarina, in the southern region of 
Brazil. The municipality has a Human Development Index 
of 0.809, with a life expectancy at birth of 77.81 years, a 
per capita income of R$1,157.43 and GINI index of 0.4416.
The study population consisted of 5,182 high-
school students from public schools in the city of São 
José, distributed in 11 eligible schools and 170 high-
school classes.
The sampling process was determined in two steps: 
the first was stratification of the school density (size: 
small, with less than 200 students; average, with 200 to 
499 students; and large, with 500 students or more). In the 
second step, the time of study and the teaching series were 
considered.
To estimate the sample size, the prevalence was 
unknown for the outcome (50%), a tolerable error of five 
percentage points, a 95% confidence level, a delineation 
effect of 1.5, and 20% was added for losses and refusals 
plus 20% to control the possible confounding variables. 
In this way, it would be necessary to evaluate 751 adoles-
cents. Due to the conglomerate sampling, all the students 
in the classes were invited to participate in the survey, and 
thus, a sample of 1,132 students had their data collected. 
Of these, 1,119 students answered questions related to the 
number of hours of sleep/day and were analysed in rela-
tion to body mass and height, necessary for determination 
of their body mass index (BMI).
The data used in this study come from the afore-
mentioned research, in which the calculation of sample 
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size considered the associations of interest of the research 
that demanded the largest numbers of respondents. Since 
the present study used data to examine issues other than 
the broader survey, we calculated the statistical power 
available to assess the combination of sleep/day hours 
and body fat with all variables of interest. Statistical pow-
er is the probability of not rejecting a false null hypoth-
esis, that is, declaring that there is no difference when it 
actually exists, in which values from 80% are considered 
adequate to avoid such error17. In the present study, the 
combination of body fat excess and insufficient number 
of hours of sleep/day and the variables gender (which ob-
tained power of 8.0%), school displacement (15.2%) and 
TV time (10.2%) were those with the lowest statistical 
power for association tests.
Data collection took place in the school environ-
ment in the second half of 2014, during the months of 
August to November. The work team was made up of un-
dergraduate and graduate students in physical education, 
previously familiar with and trained to apply the ques-
tionnaire and physical assessments. The project question-
naire was applied in the classroom, and the data was self-
filled by the students.
 
Dependent variable
Number of hours of sleep/day and body fat: sleep 
data were obtained based on a structured questionnaire, 
using the question ‘What is your bedtime and wake up 
time?’ This item was divided in relation to the weekly pe-
riods, from Monday to Thursday; Friday to Saturday; Sat-
urday to Sunday; and Sunday to Monday, with response 
options regarding bedtime and waking hours. To define 
the number of average hours of sleep of the students, 
the average of these results was realized, in which the 
number of hours of sleep verified from Monday to Thurs-
day was multiplied by four, and the values verified from 
Friday to Saturday, Saturday to Sunday and Sunday to 
Monday were summed and the total was divided by seven 
(number of days of the week)10. The result was later cate-
gorized into < eight hours of sleep/day and ≥ eight hours 
of sleep/day, according to the National Sleep Founda-
tion7. Body fat was verified using BMI, which uses body 
mass and height to identify the nutritional status of the 
individual. The height was collected through a stadiom-
eter with a Sanny® brand tripod (São Paulo, Brazil) and 
the G-tech® digital scale body mass (Zhongshan, China). 
The BMI was calculated from the formula: BMI = body 
mass/stature². In order to classify the results in relation 
to BMI, we used the Z-score cut-off points proposed by 
the World Health Organization18, in which the definition 
of overweight is > +1 standard deviation, and obesity is 
> +2 standard deviations. In the present study, students 
classified above > 1 standard deviation were considered 
as having excess body fat and those below this classifica-
tion, without excess body fat18.
Based on these data, four distinct groups were 
constituted: 1) hours of sleep ≥ eight hours/day and with-
out excess body fat; 2) hours of sleep ≥ eight hours/day 
and with excess body fat; 3) hours of sleep < eight hours/
day and without excess body fat; 4) hours of sleep < eight 
hours/day and with excess body fat.
Independent variables
The sociodemographic variables were age in com-
plete years (categorized in 14/15 years, 16/17 years and 
18/19 years). This variable was categorized in this way 
due to divergent cognitive and social changes between 
students entering high school (from 14/15 years of age), 
those who are at the appropriate age (16/17 years old) and 
the other students, who have already surpassed 18 years 
old and should have completed high school; (Categorized 
in up to eight years of study and eight years or more of 
study), in order to match the average years of study of 
Brazilian adults (7, 8 years)19; Family income was collect-
ed, according to the Brazilian Institute of Geography and 
Statistics20, as the number of minimum wages received 
among family members (minimum wage equivalent to 
R$724.00 in the data collection period), categorized into 
up to two minimum wages (low) / two to ten minimum 
wages (average) / above ten minimum wages (high).
The variables global physical activity, physical ac-
tivity in leisure and sports team participation were evalu-
ated by the Brazilian version of the Youth Risk Behaviour 
Surveillance (YRBSS) questionnaire, used in the United 
States, translated and validated for Brazil20. This question-
naire presented a moderately high kappa concordance in-
dex, with an average of 68.3% and a median of 68.5%21.
The level of overall physical activity was collected 
by the question “During the past seven days, on how many 
days were you physically active for at least 60 minutes a 
day?” This questioning had the dichotomized responses 
in not meeting the recommendations (zero to four days) 
and meeting the recommendations (five days or more), 
because studies describe that physical activity performed 
for at least five days of the week, for at least 60 minutes, 
brings health benefits to adolescents22.
The responses to this questioning were dichoto-
mized into active activities (physical activities, sports and 
dances) and passive activities (playing cards, dominoes, 
snooker, watching TV, using computer, cultural and man-
ual activities). This categorization was adopted as active 
physical activities generate greater energy expenditure 
and mobilization of body mass in relation to sedentary 
ones22.
Participation in the sports team was verified by 
the question ‘During the last 12 months, have you played 
on any sports teams?’. The answer was categorized as 
‘no’ (no team) and ‘yes’ (one or more teams), since en-
gagement in sports practices generates improvement in 
the skeletal musculature and increase in muscular mass, 
which can help in the maintenance of the body mass22.
The variables related to the number of physical ed-
ucation classes and school dislocation are from the Santa 
Catarina Adolescent Behaviour (COMPAC) questionnaire 
whose r-values for the independent items and grouped by 
thematic unit ranged from 0.64 to 0.994. The number of 
physical education classes was collected by the question 
‘During a typical week, in how many physical education 
classes do you participate?’ The answers to this item were 
classified into one class per week; two classes per week; 
and three or more classes per week, since a greater number 
of sessions of physical activities leads to greater energy 
expenditure and metabolic alterations that can directly in-
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fluence body fat and sleep hours1,11,22.
The displacement to school was verified by the 
question ‘How do you usually get to school?’ The answers 
to this question were dichotomized into passive displace-
ment (car, motorcycle and bus); and active displacement 
(walking and cycling). The classification of this variable 
for the analysis was due to the greater energy demand to 
perform active displacement in relation to the liability22.
The time spent watching TV, using the computer 
(PC) and video games (VGs), was collected through six 
questions regarding the number of hours and minutes the 
equipment was used during the periods from Monday to 
Friday and weekends. For the definition of TV, PC and 
total VG time, the sum of the number of hours during the 
week and the weekends was divided by the seven days 
of the week. These variables were later categorized into 
<two hours/day and ≥ two hours/day as recommended in 
the literature14. 
For the total screen time variable, we used the sum 
of the time spent on TV, PC and VGs during a week divid-
ed by seven, after which the response was dichotomized 
in time less than four hours/day of screen time and greater 
time or equal to four hours/day of screen time, due to the 
direct association with the increased risk of cardiovascular 
diseases and all-cause mortality23. Similar questions ad-
dressing the time of screen use were used in international 
studies14, with good reliability and reproducibility in Bra-
zilian adolescents (CI = 0.76; 95% CI: 0.70–0.81; kappa 
= 0.52)24.
Control variables
Sexual maturation was self-rated by adolescents 
using maturational development boards proposed by Mar-
shall and Tanner25, elaborated by the Department of Nu-
trition of the Federal University of Santa Catarina, Santa 
Catarina, Brazil, where the result of the Kendall correla-
tion coefficient was 0.627 (p <0.01) for boys and 0.739 (p 
<0.01) for girls26. These boards contained photographs of 
the five stages of maturational development, with the ado-
lescent being asked to look closely at each photograph and 
to mark in the questionnaire what most resembled their 
genital organ size for boys and breast size for girls. The 
development stage of the genitalia (G1, G2, G3, G4, G5) 
was considered for the male gender and the development 
of the breasts’ (M1, M2, M3, M4, M5) characteristics and 
shape. Stage 1 corresponded to prepubertal growth and 
development, while stages 2 to 4 corresponded to puberty 
progression to full maturation (stage 5). Same sex evalua-
tors explained the objective and importance of this evalu-
ation and individually oriented the students’. 
Information on the quality of sleep was collected 
through the following question: ‘Do you sleep well and 
feel rested?’ And the answers to this questioning were 
classified as ‘no’ (infrequently, rarely and sometimes) and 
‘yes’ (relatively often and often). The perception of sleep 
quality was used as a control variable because it was di-
rectly associated with the number of hours of sleep9.
Statistical analysis
The chi-square test with Rao–Scott correction was 
used to analyse the association between the characteristics 
of overweight/obese students and total hours of sleep. Sub-
sequently, these associations were evaluated in the context of 
multinomial logistic regression models, with odds ratios es-
timation and 95% confidence intervals (95% CI). The sleep 
hours category ≥ 8 hours/day and no excess body fat was con-
sidered as a reference. The sociodemographic and behaviour-
al variables of adolescents were analysed as possible effect 
modifiers, considering in this case a p value <0.10 as indica-
tive of interaction27.
In the adjusted analysis all variables were inserted at 
the same level, regardless of the p value in the crude analy-
sis, those with a p value ≤ 0.20 and the use of the backward 
method remaining in the model. Sexual maturation and sleep 
quality were maintained in the independent p value model, 
since they were used as control variables. All analyses were 
corrected by the effect of the study design and sampling plan 
using the svy command. The strategy initially adopted for the 
statistical modelling of data was the construction of a saturated 
model (with the dependent variable and interaction among all 
the independent ones), but the fact that the parameters were not 
estimated made it impossible to maintain this proposal. Thus, 
a sub-saturated model was constructed (according to the soft-
ware’s maximum capacity). and checking parameters such as 
R2, Akaike’s Information Criterion (AIC), and Bayesian In-
formation Criterion (BIC). performed the adjustment of the re-
gression model. Statistical analysis was performed in the Stata 
Statistical Software for Professionals, Texas, version 13.0.
Ethical aspects
This study was approved by the Ethics and Re-
search Committee with Human Beings of the Federal 
University of Santa Catarina under the CAEE protocol: 
33210414.3.0000.0121. Only those subjects who returned the 
informed consent form signed by their parents (<18 years) or 
by themselves (≥ 18 years old), together with the consent form 
signed by the adolescent, participated in the study.
 RESULTS
It was found that more than half of the sample con-
sisted of girls (54.2%). The majority of the population 
were 16-17 years old, from families with an income of 
two to ten minimum wages (68.3%) and whose mothers 
hadup to eight years of schooling (56.2%). It was also 
found that more than three-quarters of the schoolchildren 
did not meet the recommendations for weekly physical 
activity (77.2%) and a large proportion of these students 
performed sedentary activities during their leisure peri-
od (56.1%). Approximately 70.0% of the schoolchildren 
participated in two physical education classes per week, 
half (50.7%) participated in sports teams outside school 
hours and just over half (52.1%) used passive transporta-
tion (car, motorcycle, bus) to go to school. Regarding TV 
time, just over half watched for a period of more than two 
hours a day, 54.8% used a PC for more than two hours a 
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Table 1: Distribution of schoolchildren from state public schools in São José, SC, Brazil, 2014
Variables n % (CI95%)
Sex
     Male 519 45,8 (36,0-56,0)
     Female 613 54,2 (44,0-64,0)
Age (years)
     14-15 361 31,8 (30,3-33,2)
     16-17 649 57,4 (55,1-59,6)
     18-19 122 10,8 (9,0-13,0)
Monthly Family Income (minimum wages)a
     Up to two wages 253 26,9 (19,7-35,6)
     Two to ten wages 639 68,3 (65,0-71,5)
     Above ten wages 44 4,8 (1,7-12,4)
Maternal Education
     0-8 years 631 56,2 (41,7-69,7)
     9-11 years 487 43,8 (30,3-58,3)
Global physical activityb
     Does not heed the recommendations 851 77,2 (73,4-80,6)
     Meets recommendations 252 22,8 (19,4-26,6)
Physical activity at leisure
     Sedentary 604 56,1 (53,3-59,0)
     Active 476 43,8 (41,0-46,7)
Number of Physical Education classes
     One class per week 201 19,6 (15,5-24,5)
     Two lessons per week 747 71,2 (62,3-78,9)
     Three or more lessons per week 95 9,2 (5,1-15,8)
Participation in sports team
     No 542 49,3 (33,9-64,9)
     Yes 565 50,7 (35,1-66,1)
Displacement to schoolc
     Passive 569 52,1 (39,7-63,7)
     Active 536 47,9 (33,4-59,2)
TV time
     <2 hours per day 548 48,8 (45,6-51,9)
     ≥ 2 hours per day 570 51,2 (48,0-54,3)
PC Time
     <2 hours per day 502 45,2 (40,1-50,3)
     ≥ 2 hours per day 612 54,8 (49,6-59,8)
VG time
     <2 hours per day 946 84,6 (74,6-91,1)
     ≥ 2 hours per day 172 15,4 (8,9-25,3)
Screen Time d
     <4 hours per day 396 35,7 (32,6-39,0)
     ≥ 4 hours per day 713 64,2 (61,0-67,4)
Hours of Sleep
     <8 hours of sleep 546 49,1 (45,5-52,6)
     ≥ 8 hours of sleep 573 50,9 (47,3-54,5)
Body fat
     No excess 742 65,6 (36,2-86,5)
     With excess 390 34,4 (13,4-63,8)
 CI = confidence interval; A = Minimum salary of R$ 724.00; B = physically active at least 60 minutes per day on five or more days of the week; C = 
Displacement from home to school by walking or cycling; D = Σ of the daily time of Television, Video game and computer.
day and 15.4% played VGs more than two hours a day. 
Regarding the daily time in front of the screen (TV + PC + 
VG), approximately two-thirds of the sample spent a time 
that was greater/equal to four hours (64.2%). Furthermore, 
it was found that approximately half of the students slept 
less than eight hours/day and 34.4% had excess body fat 
(Table 1).
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Table 2: Gross prevalence and odds ratio of overweight of schoolchildren by demographic, socioeconomic variables, sedentary behaviour 
and health perception. Porto Velho, Rondônia, 2013 and 2014.
Without excess of GC/
Sleep < 8 hours
With excess of GC/
Sleep ≥ 8 hours
With excess of GC/
Sleep < 8 hours
Variablesb n (%) OR (CI95%) n (%) OR (CI95%)a n (%) OR (CI95%)a
TOTAL 350 (31,6%) (19,2-47,2) 189 (16,8) (7,2-34,3) 196 (17,5) (7,3-36,3)
Sex
Male 184 (36,4) 1,00 83 (16,2) 1,00 78 (15,5) 1,00
Female 166 (27,6) 0,58 (0,39-0,87) 106 (17,3) 0,93(0,59-1,45) 118 (19,1) 0,96 (0,60-1,52)
age (years)
14-15 78 (21,9) 1,00 78 (22,0) 1,00 73 (20,3) 1,00
16-17 222 (34,9) 2,17 (1,41-3,35) 101 (15,6) 0,90 (0,57-1,41) 107 (16,7) 0,99 (0,62-1,56)
18-19 50 (41,7) 2,79 (1,45-5,38) 10 (8,1) 0,65 (0,28-1,52) 16 (13,4) 0,89 (0,38-2,11)
Monthly Family 
Income (minimum 
wages)a
Up to two wages 62 (24,7) 1,00 54 (21,7) 1,00 38 (15,1) 1,00
Two to ten wages 222 (35,3) 1,71 (1,10-2,65) 98 (15,2) 0,80 (0,50-1,27) 86 (19,3) 1,43 (0,86-2,38)
Above ten wages 16 (17,1) 2,03 (0,45-5,46) 8 (18,9) 1,27 (0,44-3,73) 7 (16,5) 0,97 (0,28-3,38)
Maternal Education
Up to eight full 
years
199 (32,1) 1,00 110 (17,5) 1,00 100 (16,0) 1,00
Nine years or more 145 (30,2) 1,01 (0,69-1,50) 77 (15,9) 0,95 (0,61-1,46) 96 (19,8)
Global Physical 
Activity
Does not heed the 
recommendations
249 (29,8) 1,00 153 (17,9) 1,00 143 (16,9) 1,00
Meets 
recommendations
94 (37,7) 1,19 (0,77-1,86) 35 (14,1) 0,97 (0,56-1,70) 50 (20,1) 1,82 (1,09-3,01)
Physical Activity at 
leisure
Active activities 180 (30,3) 1,00 103 (17,1) 1,00 113 (18,8) 1,00
Passive activities 154 (33,0) 1,05 (0,71-1,55) 79 (16,6) 1,02 (0,64-1,63) 73 (15,5) 0,93 (0,58-1,47)
Number of Physical 
Education classes
One class per week 54 (27,3) 1,00 40 (19,9) 1,00 47 (23,5) 1,00
Two lessons per 
week
255 (34,6) 0,72 (0,43-1,19) 117 (15,6) 0,61 (0,35-1,07) 107 (14,3) 0,41 (0,24-0,72)
Three or more les-
sons per week
16 (17,5) 0,40 (0,17-0,94) 19 (20,6) 0,61 (0,26-1,42) 23 (24,8) 0,80 (0,37-1,72)
Participation in 
sports team
At the    169 (31,5) 1,00 98 (18,1) 1,00 92 (16,9) 1,00
Yes 175 (31,5) 0,77 (0,52-1,13) 91 (16,1) 0,77 (0,49-1,17) 101 (18,1) 0,96 (0,61-1,51)
Displacement to 
school
Passive 183 (32,6) 1,00 102 (18,1) 1,00 112 (19,6) 1,00
Active 157 (29,7) 0,91 (0,62-1,33) 85 (15,7) 0,85 (0,55-1,30) 82 (15,4) 0,71 (0,45-1,11)
TV time
<2 hours per day 187 (34,7 1,00 79 (14,6) 1,00 109 (20,0) 1,00
The prevalence of adolescents who had excess 
body fat and, simultaneously, insufficient hours of sleep/
day corresponded to 17.5% of the sample. Schoolchildren 
who did not present excess body fat and simultaneous-
ly had excessive hours of being awake corresponded to 
31.6% of the sample. The prevalence of individuals who 
had excess body fat and slept sufficient hours of sleep per 
day was 16.8%. Still, the prevalence of adolescents who 
presented the combination of excess body fat and suffi-
cient hours of sleep per day was 34.1%  (Table 2).
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≥ 2 hours per day 158 (28,1) 0,91 (0,60-1,38) 110 (19,1) 1,42 (0,86-2,33) 86 (15,3) 0,63 (0,39-1,02)
PC Time
<2 hours per day 143 (28,8) 1,00 84 (16,9) 1,00 88 (17,8) 1,00
≥ 2 hours per day 202 (33,6) 1,79 (1,11-2,89) 104 (17,0) 0,84 (0,51-1,39) 106 (17,3) 1,30 (0,72-2,35)
VG time
<2 hours per day 293 (31,4) 1,00 161 (17,4) 1,00 164 (17,1) 1,00
≥ 2 hours per day 53 (31,3) 0,81 (0,48-1,38) 28 (15,5) 0,68 (0,36-1,29) 32 (18,7) 0,87 (0,45-1,25
Screen Time
<4 hours per day 131 (33,4) 1,00 60 (15,4 1,00 71 (17,9) 1,00
≥ 4 hours per day 212 (30,1) 0,41 (0,25-0,68) 128 (17,8 1,14 (0,65-1,98) 123 (17,4) 0,54 (0,29-0,99)
CI = confidence interval; A = Minimum salary of R$ 724.00; B = physically active at least 60 minutes per day on five or more days of the 
week; C = Displacement from home to school by walking or cycling; D = Σ of the daily time of Television, Video game and computer.
 DISCUSSION
It was verified that the chances of students simul-
taneously presenting the characteristics excess body fat 
and sleeping <8 hours/day were higher in the adolescents 
who met the recommendations regarding the practice of 
weekly physical activity (OR: 1.82; CI 95%: 1.09–3.01). 
Students who attended physical education classes twice a 
week had lower odds for the combination of excess body 
fat and sleep <8 hours/day (OR: 0.41; CI 95%: 0.24–0.72). 
Students who spent more than four hours a day in front of 
the screen had lower chances for excess body fat and sleep 
<8 hours/day (OR: 0.54; CI 95%: 0.29–0.99)  (Table 2).
The girls (OR: 0.58; CI 95%: 0.39–0.87), students 
who participated in three or more physical education 
classes per week (OR: 0.40; CI 95%: 0.17–0,94) and those 
who reported spending four or more hours in front of the 
screen (OR: 0.41; CI 95%: 0.25–0.68) were less likely to 
present the combination without excess body fat and sleep 
<8 hours/day. Higher odds for the simultaneous presence 
of characteristics not having excess body fat and sleeping 
<8 hours per day were verified in schoolchildren aged 16 
to 17 years (OR: 2.17; CI 95%: 1.41-3.35), 18 to 19 years 
(OR: 2.79; CI 95%: 1.45–5.38), in those whose families 
had income of two to ten minimum wages (OR: 1.71; CI 
95%: 1.10–2.65), and those who spent a period of more 
than or equal to two hours using PC (OR: 1.79; CI 95%: 
1.11–2.89).
The findings show that approximately one in five 
schoolchildren presented the combination of excess body 
fat and insufficient hours of sleep/day. The schoolchildren 
who fulfilled the recommendations regarding the weekly 
practice of physical activity were more likely to present 
concomitant excess body fat and insufficient hours of 
sleep/day. Students who participated in two physical ed-
ucation classes per week and spent time on screen four or 
more times a day were less likely to present the combina-
tion of excess body fat and insufficient hours of sleep/day.
The combined prevalence of excess body fat and 
insufficient sleep/day hours in this study was 17.5%. In 
the study carried out in South Korea, a lower prevalence 
(12.3%) of adolescents with this condition was estimat-
ed28. Several authors have devoted themselves to studying 
the relationship of this issue in the health field, mainly due 
to its outcome, given that insufficient number of hours of 
sleep/day can lead to losses in the regulation of basal ener-
gy metabolism, contributing to an increase in body fat10,12.
The high prevalence of excess body fat and insuffi-
cient sleep/day hours described in this study warrants the 
need for attention by the health control media, since the 
combination of these behaviours was strongly associated 
with cardiometabolic diseases, dyslipidaemia5, increased 
mass decrease in glucose tolerance and a decrease in insu-
lin sensitivity12. In the face of the health problems associat-
ed with adolescents with both conditions (excess body fat 
and insufficient number of hours of sleep/day), it is impor-
tant to propose effective actions aimed at the prevention of 
this problem, such as the realization of programmes with-
in the school environment, through lectures, with students 
and teachers addressing the issue, also informing parents 
of adolescents about the problems of excess body fat and 
insufficient number of hours of sleep/day.
Adolescents who simultaneously had excess body 
fat and slept insufficiently were more likely to meet the 
recommended levels of overall physical activity. Simi-
lar results were observed in schoolchildren in the United 
States, where those who reached higher levels of phys-
ical activity reported fewer hours of sleep11. One of the 
possible causes of these effects is that adolescents are 
increasingly involved in extracurricular activities (aca-
demic, social and sports activities) and these are directly 
associated with a decrease in the number of hours of sleep 
per day9. In addition, the decrease of hours of sleep a day 
contributes to an increase in body fat10,12 through hormo-
nal changes and consequently an increase in appetite and 
a greater intake of calories12.
Adolescents who participated in two physical edu-
cation classes per week were less likely to present excess 
body fat and insufficient hours of sleep/day. In addition, 
adolescents who participated in one physical education 
class per week were more likely to present insufficient 
number of hours of sleep per day without excess body fat. 
The findings of the present study reflect that the partici-
pation in physical education classes brought benefits to 
the health of the adolescents when it comes to the mainte-
nance of the corporal weight, but did not have an associa-
tion with the sufficient quantity of hours of sleep/day. The 
results found were in agreement with previous studies that 
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described the school environment as a potential for the de-
velopment of physical activity practice and awareness of 
health aspects29,30. The authors emphasized that physical 
education classes, even if increased in number, will only 
bring beneficial effects to the health of adolescents if they 
are of quality and have continuous and sequential objec-
tives29,30.
In the present study, girls were less likely to present 
excess body fat while sleeping insufficient hours of sleep 
per day. The finding corroborates results found by Hoefel-
mann et al.9, in which girls were less likely to have insuf-
ficient hours of sleep/day. However, she disagrees with re-
search by Garaulet et al.10 in which girls were more likely 
to have insufficient hours of sleep/day. Regarding excess 
body fat, the result found in the present study agrees with 
the findings of Adami and Vasconcelos26 in which there 
was also a lower chance of excess body fat in girls. How-
ever, a study by Silva et al.4 found that girls were more 
likely to present excess body fat. With the results found, it 
is observed that the associations between being of a given 
sex and having or not being overweight and/or sleeping 
inadequately are not yet conclusive.
Those adolescents who had a higher chance of hav-
ing the condition without excess fat and insufficient hours 
of sleep/day were the older ones. The finding agrees with 
that found in a study by Hoefelmann et al.9 in which in-
sufficient sleep hours were related to being older. When it 
comes to excess body fat, it is in agreement with results 
found by Salvador et al.3, in which older adolescents were 
less likely to present excess body fat. The decrease in the 
number of hours of sleep with advancing age in older ado-
lescents is well established in the literature6,9, in which the 
plausibility of such a relationship would be that concom-
itant with the increase of the adolescents’ age increases 
responsibilities and social commitments resulting in fewer 
hours of sleep and more tasks6,9.
Adolescents who had a better chance of simulta-
neously presenting the combination without excess body 
fat and insufficient hours of sleep/day came from fami-
lies with a monthly family income of two to 10 minimum 
wages. This finding corroborates the findings of Hoefel-
mann et al.9, in which less than eight hours of sleep was 
related to the average income. Regarding excess body fat, 
the findings disagree with that found in a study by Salva-
dor et al.3, in which the prevalence of excess body fat was 
associated with mean income. Insufficient sleep hours in 
middle-income adolescents could be explained by the fact 
that they have greater access to electronic devices such as 
computers, as compared to low-income adolescents2. The 
longer time of use of computers and, consequently, longer 
time in connection with social networks, leads to a reduc-
tion in the number of hours of sleep6.
The adolescents who were more likely to present 
the combination without excess body fat and insufficient 
sleep/day hours were those who spent time equal to or 
greater than two hours on a PC. A similar result was found 
in a study by Fotti et al.6, in which adolescents who spent 
longer hours in front of the PC were less likely to have 
insufficient hours of sleep (> 8 hours). The relationship 
between excessive body time with excess body fat and 
insufficient hours of sleep/day is established in the liter-
ature6,14,15. However, when investigating PC time and the 
combination of conditions (excess body fat and hours of 
sleep), it can be observed that the cut-off point adopted for 
such classification in relation to excessive use of PC (≥ 2 
hours) only identified alterations in relation to the number 
of hours of sleep and not in relation to body fat6.
The adolescents who had a higher chance of con-
comitantly presenting the condition without excess body 
fat and insufficient sleep/day hours were also those who 
spent a total screen time of four hours or more per day. 
Still, schoolchildren who spent four hours or more a day 
in front of electronic devices also had the characteristic 
of having both excess body fat and insufficient sleep/day. 
These results demonstrated that regardless of body fat, 
sleeping insufficient number of hours of sleep/day was as-
sociated with longer screen time. A possible justification 
for the results of this research in relation to screen time 
would be that the use of electronic equipment (PC, VG, 
TV) in the night period increases the psychophysiologi-
cal excitation, since the exposure to bright light coming 
from electronic devices can delay the circadian cycle and 
contribute to worsening quality and number of hours of 
sleep15.
As a limitation of this study, the insufficient statis-
tical power of the sample to test some associations (sex, 
school dislocation and TV time) must be highlighted, and 
future studies with a greater number of participants are 
necessary in order to guarantee power to extrapolate the 
data to the population of interest.
The present study presents an important contribu-
tion to the area of health, since it identified factors pre-
dictive of the simultaneity of behaviours in adolescents. 
These results are relevant because they represent risk fac-
tors for the diseases associated with said combination of 
behaviours. Moreover, the use of sexual maturation and 
sleep quality as control variables of the adjusted model 
aimed at minimizing inaccurate results in relation to be-
haviours related to excess body fat and insufficient sleep 
hours can be considered as a strong point of this research.
It can be concluded that approximately one-fifth of 
the adolescents presented both excess body fat and insuf-
ficient sleep. These adolescents were those who met the 
recommendations regarding the practice of weekly phys-
ical activity. Schoolchildren who performed two physical 
education classes per week and those who spent four or 
more hours in front of the screen had a lower chance of 
having such a combination of behaviours.
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Resumo
Introdução: O aumento do excesso de gordura corporal e a diminuição do número de horas de sono/
dia são agravos à saúde que atingem a população pediátrica. 
Objetivo: Estimar a prevalência combinada de excesso de peso e horas de sono/dia insuficientes em 
adolescentes, e verificar a associação com características sociodemográficas, de atividade física e 
comportamento sedentário. 
Método: Estudo transversal de base escolar, realizado com 1.132 participantes de 14 a 19 anos de 
idade, em São José, Brasil. A gordura corporal foi avaliada pelo Índice de Massa Corporal (IMC) e 
classificado por meio do escore-Z, enquanto o total de horas de sono/dia foi relatado pelos adolescentes. 
Os dados sociodemográficos, de atividade física e comportamento sedentário foram levantados por 
questionário autopreenchível. 
Resultados: A prevalência simultânea de excesso de peso e horas de sono/dia insuficientes foi de 
17,5%. Os fatores associados a esta condição foram atender as recomendações de prática de atividade 
física semanal, participar da aula de educação física duas vezes/semana e período maior/igual a quatro 
horas/dia em frente a tela. 
Conclusão: Orientações no ambiente escolar em relação aos problemas à saúde acarretados pelo 
excesso de peso e pela quantidade de horas de sono insuficientes podem se fazer presentes quando 
recomendações sobre atividade física e comportamento sedentário forem dadas aos estudantes
Palavras-chave: obesidade, sobrepeso, indice de massa corporal, epidemiologia, saúde do adolescente, 
atividade motora, estudos transversais 
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